This investigation was conducting to explain that four barley genotypes varied in their drought tolerance according to their genotype and their tested organs. It can be recorded that growth parameters (fresh, dry matter and length, water content, leaf area and pigment contents) were decreased as decreasing M. C. in the soil. This indicated that Giza 123 was the superior in its drought tolerance and Giza 129 was the interior and both cv. Giza 2000 and cv. Giza 124 were the intermediated between them. This concomitant with increase in soluble sugar and soluble protein content of both organs in Giza 123 and shoot Ca ++ , this related with lower value of OP other than genotypes, in Giza 2000 this was related with a huge accumulation in soluble protein of shoot and root, shoot amino acids and root proline reach 3-folds than control plants as decreasing M. C. Whereas drought stress increased soluble protein only in Giza 124 while in Giza 129 decreasing M. C. increased soluble protein, amino acids and proline contents in shoot and root and shoot Ca ++ . The values of OP increased as decreasing M. C.
Introduction
Recent scientific advances make exploration of genotypic selection to drought stress was feasible and could result in large gains in productivity. Drought stress is one of the most adverse factors on plant growth and productivity, it induced morphological, physiological and biochemical changes, reduced CO 2 assimilation, leaf area, pigment content, stem expansion, root proliferations disturbs water use efficiency. The role of chemical constituent's accumulation in drought plants has been researched to understand plant tolerance to dehydration. Also drought increase active oxygen ROS species generation and can be controlled by increased antioxidant enzmes [1] [2] [3] [4] . SA is involved in the regulation of important plant physiological processes such as photosynthesis, nitrogen metabolism, proline (Pro) metabolism, production of glycinebetaine (GB), antioxidant defense system, and plant-water relations under stress conditions and thereby provides protection in plants against abiotic stresses [5] . A common effect of abiotic stresses, including drought, is oxidative damage due to a loss of balance between the production and elimination of reactive oxygen species (ROS) [6] . If not effectively and rapidly removed from plants, excessive ROS may damage a wide range of cellular macromolecules such as lipid, protein and DNA and ultimately cause cell damage. Salicylic acid (SA) is a naturally occurring phenolic compound. SA plays an important role in the regulation of plant growth, development, ripening, and defense [7] [8] . In general, low concentrations of SA may enhance the antioxidant capacity in plants, but high concentrations of SA may cause cell death or susceptibility to abiotic stresses [8] [9] . In addition to being an important component of biotic stress tolerance mechanism, SA also regulates various aspects of plant responses to abiotic stresses through extensive signaling cross-talk with other growth hormones [5] [10] [11] [12] . Many studies have so far been conducting to identify its role in abiotic stress tolerance in different crops. Results of these studies suggest that exogenously applied SA can induce drought resistance in wheat [13] [14] [15] . The present work was to study the mechanisms of drought tolerance strategy of four barley cultivars and their response to the exogenous addition of salicylic acids.
Materials and Methods
calculate the soil field capacity, this consider as 100% moisture content and so could be determine the other lower soil moisture content. The clay soil comprise four components minerals and soil organic matter make up the solid fraction, whereas air and water comprise the pore space fraction. A typical agricultural soil is usually around 50% solid particles and 50% pores (Adapted from Brady and Weil, 2002) [16] . Soil particle of clay is <0.002 invisible to naked eye. Considerations of working in controlled environments were followed by Tibbitts & Langhans [17] .
Drought Stress and Treatments with Salicylic Acid
The previous treatments were repeated for treatment with spraying vegetative parts with 0.5 mM SA as second groups. Three replicate was made for each treatment and plants were grown in natural conditions for crop yield production at 120-days.
Laboratory Analysis for Metabolities
At the end of the experimental period (120 days) plant height, dry matter yield of the different organs (shoot, root and spike) were determined. Plant height was determined by direct measurement from soil surface to the tip of the flag leaf.
Determination of the dry matter involved harvesting and careful separation of fresh organs. Fresh organs were then dried in an oven at 80˚C. Successive weighing was carried out until a constant dry weight was recorded. The plants were uprooted, roots carefully separated from the soil, washed and the length of roots were measured. From determining the shoot and root weight, was calculated. Leaf area was determined by measuring leaf length and maximum width and applying the formula; Leaf area = k (leaf length * leaf maximum width) Cm . This formula provided a simple way for determination of leaf area particularly in the field where large leaves had to be measured. The coefficient k was calculated and assigned different values for different grasses [18] [19] , and recently reviewed and given a value of 0.75 for maize [20] . Dry matter was determined after drying plants in an aerated oven at 70˚C to constant mass. Pigment content was measured by Metzner [21] . Saccharides were determined by the anthrone-sulfuric acids method [22] . Soluble protein was measured according to Lowry et al. (1951) [23] . Amino acids and proline were measured by Moore and Stein (1948) 
Statistical Analysis
The experimental data were subjected to the one way analysis of variances (ANOVA test) using the SPSS version 11.0 to quantify and evaluate the source of variation and the means were separated by the least significant differences, L. S.
D. at P level of 0.05% [28] . Experimental data were subjected to one way analysis of variance and the means were separated by the least significant differences, L.
S. D. [28] . Correlation coefficients were calculated using statgraphics 5.0 software.
Results

Growth Parameters
In cv. Giza 123 decreasing moisture content induced three position the firstly was more or less have the same value of control 100% in shoot fresh matter, secondly a marked increase in shoot dry matter was detected up to 50% M. C., thirdly in root there is a slight decreasing effect in fresh and dry matter up to 70% (Table 1 (a)). After that level, a significant reduction in fresh and dry matter was induced reach a low level at 30% M. C., the percent of reduction was 84% and 72.4%. Length of both organs showed a decreasing effect reach a 20% at 30%
M. C. compared with control plants ( 
Metabolities in Shoot and Root
Soluble sugar and soluble protein significantly accumulated as decreasing moisture content in both shoot and root of Giza 123 (Table 3( shoot at all moisture content levels, in root this effect was observed at 70% M. C.
level, afterthat a smooth reduction was recorded in Giza 123 (Table 3(a) ). There is a significant reduction in proline content in shoot, whereas a huge accumulation While decreasing moisture content induced an increasing effect in amino acids content in shoot while a slight decreasing effect was induced in root (Table   3 (b)). There is a two situation in case of proline content, a decreasing effect in shoot was induced and in root an increasing effect was exhibited (Table 3(b) ).
While a marked decreasing effect was occurred in soluble sugar in shoot and root of cv. Giza 124, an increasing effect was induced in soluble protein of both organs reach a high percent value at 30% M. C. level 186% and 265% (Table   3 (c)). Amino acids give the value of control up to 50% M. C. level, then a smooth increasing effect in shoot and a reduction in root was recorded (Table   3 (c)). A surprise position was detected in proline content decreasing effect was observed in shoot and root of Giza 124 plant (Table 3 (c)). The data in Table   3 (d) revealed that soluble sugar in shoot and root of Giza 129 was significantly decreased as decreasing moisture content reach a low value at 30% M. C. level.
This reduction was more pronounced in root than shoot organ. Soluble protein and amino acids were markedly elevated with decreasing moisture content. The percent of increase at 30% M. C. level was 162%, 139%, 159% and 125% of both content in shoot and root compared with control plants control. Proline content was markedly accumulated as decreasing soil moisture content in shoot and root of Giza 129, reach a high value at 30% M. C. level 2-folds compared with control plants ( (Figure 3(b) ). While Ca ++ content decreased in shoot, increase in root of Giza 124, moreover Mg ++ do not change with increasing drought stress in shoot while tended to increase in root (Figure 3(b) ). In Giza 129 K + content was lowered as decreasing M. C. level while Ca ++ was increased in shoot, in root this content remain unchanged (Figure 3(b) ). Mg ++ content tended to decreased in shoot while tended to increase in root.
Metabolities in Spikes
Soluble sugar, soluble protein, amino acids and proline tended to smoothly increase especially at 50% and 70% M. C. in spikes of Giza 123 ( 
SA Application
SA application was markedly enhanced the production of fresh, dry mater, 114.9% compared with unsprayed barley plants. SA increased water content and leaf area at all tested barley cultivars, this effect was more pronounced in Giza 129, Giza 2000, and Giza 124 than Giza 123 especially in leaf area parameter (Table 2 and Figure 1 ). SA application enhanced the synthesis of photosynthetic pigments in four barley genotypes (Figure 2 (Table   3( 
Discussion
Previous data can be demonstrated that four barley genotypes varied in their drought tolerance according to their efficiency and tested organs. It can be observed that fresh, dry matter and length of shoot and root decreased as decreasing M. C., the percent of reduction at 30% M. and dry matter of shoot, root and spike. The percent of reduction in leaf area at 30% M. C. level was 81.8%, 60.7%, 54.9% and 53.3% in four tested barley genotypes respectively. The differences in the growth criteria among species and cultivars might be used as a suitable selection criterion for the drought tolerance of these species and genotype. The inhibitory effect of drought on growth parameters could be attributed to the osmotic effect of water stress [29] . Also, the and nutrient balance disorder in root media [30] , or reduced rate of new cell production may be make additional contribution to the inhibition of growth [31] . The reduction in growth criteria due to drought stress might be related to disturbance of water flow from root to shoot [32] , decrease in water potential of cell sap [33] , or inhibition of cell division [34] . Moreover, the percent of reduc- [70] showed that SA treated plants had a higher shoot and root dry matter, electrolyte leakage, photosynthetic rates, mesophyll efficiency and water use efficiency in compared to control plants when exposed to salt stress. Transpiration rates and stomatal conductance were also significantly iesser in SA treated plants under saline stress conditions. Foliar application of SA (1.0 μM) strengthened antioxidant defense system in drought-tolerant Z. mays cultivar to a great extent [71] [72] . Potential involvement of SA in the 76 identified proteins was reported in drought-exposed T. aestivum [14] . Theses identified proteins were advocated to perform major physiological processes such as photosynthesis, carbohydrate and protein metabolism, defense energy production, signal transduction, and toxin metabolism.
Some of the recent studies have shown that SA played an important role by regulating many metabolic mechanisms. Marcińska et al. (2013) and Nazarli et al., (2014) [73] [74] showed that treatments plants with SA, MeJA and ABA were also effective in enhancing the antioxidant concentrations of proline and soluble sugars. The production of these antioxidants could have been part of a defense system against drought injury, reducing MDA and ELI and maintaining membrane stability. Therefore, this work try to throw attentions on mechanisms of drought tolerance of four barley genotypes and the potential role of SA on this strategy.
